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CLAIMS 

1. A nitride semiconductor growth method 
comprising the steps of: 

(a) forming a first selective growth mask on a 
support member made up of a dissimilar substrate made 
of a material different from a nitride semiconductor 
and having a major surface, and an underlayer made of a 
nitride semiconductor formed on the major surface of 
the dissimilar substrate, said first selective growth 
mask having a plurality of first windows selectively 
exposing an upper surface of the underlayer of the 
support member; and 

(b) growing nitride semiconductor portions from 
the upper surface portions, of the underlayer, which 
are exposed from the windows, by using a gaseous Group 
3 element source and a gaseous nitrogen source, until 
the nitride semiconductor portions grown in the 
adjacent windows combine with each other on an upper 
surface of said selective growth mask. 

2. A method according to claim 1, wherein a total 
area of upper surfaces of portions, of the underlayer, 
which are covered with said first selective growth mask 
is larger than that of portions, of the underlayer, 
which are exposed from the first windows, 

3- A method according to claim 2, wherein said 
first selective growth mask is made up of a plurality 
of individual stripes spaced apart from each other, 



defining the first windows therebetween, and extending 
parallel to each other. 

4. A method according to claim 3 f wherein a ratio 
of a width of each of the stripes to a width of each of 
the first windows is more than 1 and not more than 20. 

5. A method according to claim 4, wherein a ratio 
of a width of each of the stripes to a width of each of 
the first windows is more than 1 and not more than 10. 

6. A method according to claim 3, wherein a width 
of each of the first windows is not more than 8 /zm and 
not less than 0.1 fim. 

7. A method according to claim 6, wherein a width 
of each of the first windows is not more than 5 /im and 
not less than 0*1 /xm. 

8. A method according to claim 3, wherein each of 
the stripes has a thickness of 0.01 to 5 /zm. 

9 . A method according to claim 3 , wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective stripes extend in a direction perpendicular 
to a (112 0) plane of sapphire. 

10. A method according to claim 9, wherein the 
dissimilar substrate has an off-angled major surface. 

11. A method according to claim 10, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise . 

12. A method according to claim 3, wherein the 



dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane , and the 
respective stripes extend in a direction perpendicular 
to the (1120) plane of sapphire. 

13. A method according to claim 12, wherein the 
dissimilar substrate has an off-angled major surface. 

14. A method according to claim 13, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise . 

15. A method according to claim 3, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel. 

16. A method according to claim 1, wherein the 
step (b) further comprises doping the first nitride 
semiconductor portion with an n-type impurity during 
growth of the first nitride semiconductor portion. 

17. A method according to claim 16, wherein the 
n-type impurity is added such that a doping concentra- 
tion decreases with an increase in distance from the 
dissimilar substrate . 

18. A method according to any one of claims 1 to 
17, wherein the gaseous nitrogen source and the gaseous 
Group 3 element source are supplied at a molar ratio of 
not more than 2,000. 

19. A method according to claim 18, wherein the 



135 



gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1, 800. 

20. A method according to claim 18, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

21. A method according to claim 18, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10. 

22. A method according to claim 21, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
30. 

23. A method according to claim 18, wherein growth 
of the first nitride semiconductor portion in the step 
(b) is performed by a metalorganic vapor-phase 
epitaxial method. 

24. A method according to claim 23, wherein growth 
of the nitride semiconductor portion is performed under 
a reduced pressure of 50 to 400 Torr. 

25. A method according to claim 1, wherein growth 
of the first nitride semiconductor portion in the step 
(b) is performed by a metalorganic vapor-phase 
epitaxial method, and the method further comprises the 
step (c) of growing a second nitride semiconductor 
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portion on the first nitride semiconductor portion 
grown in the step (b) by a halide vapor-phase epitaxial 
growth method . 

26. A method according to claim 25, wherein a 
total area of upper surfaces of portions, of the 
underlayer, which are covered with said first selective 
growth mask is larger than that of portions, of the 
underlayer, which are exposed from the first windows. 

27. A method according to claim 25, wherein said 
first selective growth mask is made up of a plurality 
of individual stripes spaced apart from each other, 
defining the first windows therebetween, and extending 
parallel to each other. 

28. A method according to claim 27, wherein a 
ratio of a width of each of the stripes to a width of 
each of the first windows is more than 1 and not more 
than 20. 

29. A method according to claim 28, wherein a 
ratio of a width of each of the stripes to a width of 
each of the first windows is more than 1 and not more 
than 10. 

30. A method according to claim 28, wherein a 
width of each of the first windows is not more than 
8 Jim and not less than 0.1 [im. 

31. A method according to claim 28, wherein a 
width of each of the first windows is not more than 
5 fxxa and not less than 0.1 /zm. 
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32. A method according to claim 27, wherein each 
of the stripes has a thickness of 0.01 to 5 Mm. 

33. A method according to claim 27, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective stripes extend in a direction perpendicular 
to a (112 0) plane of sapphire. 

34. A method according to claim 33, wherein the 
dissimilar substrate has an off -angled major surface. 

35. A method according to claim 34, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise . 

36. A method according to claim 35, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane, and the 
respective stripes extend in a direction perpendicular 
to the (1120) plane of sapphire. 

37. A method according to claim 36, wherein the 
dissimilar substrate has an off-angled major surface. 

38. A method according to claim 37, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise . 

39. A method according to claim 35, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel. 
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40. A method according to claim 25, wherein the 
step (b) and/or the step (c) further comprises doping 
the nitride semiconductor portion with an n-type 
impurity during growth of the nitride semiconductor 
portion. 

41. A method according to claim 40, wherein the 
n-type impurity is added such that a doping concentra- 
tion decreases with an increase in distance from the 
dissimilar substrate . 

42. A method according to any one of claims 25 to 
41, wherein the gaseous nitrogen source and the gaseous 
Group 3 element source are supplied at a molar ratio of 
not more than 2,000. 

43. A method according to claim 42, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,800. 

44. A method according to claim 42, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

45. A method according to claim 42, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10. 

46. A method according to claim 42, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
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source are supplied at a molar ratio of not less than 
30. 

47. A method according to claim 42, wherein growth 
of the nitride semiconductor portion is performed under 
a reduced pressure of 50 to 400 Torr. 

48. A nitride semiconductor portion growth method 
according to claim 1, further comprising: 

the step (c) of forming a second selective growth 
mask on the first nitride semiconductor portion grown 
in the step (b) , said second selective growth mask 
having a plurality of second windows selectively 
exposing upper surfaces of the first nitride 
semiconductor portions; and 

the step (d) of growing second nitride 
semiconductor portions from the upper surfaces, of the 
first nitride semiconductor portions, which are exposed 
from the second windows, by using a gaseous Group 3 
element source and a gaseous nitrogen source, until the 
second nitride semiconductor portions grown in the 
adjacent windows combine with each other on an upper 
surface of said second selective growth mask. 

49. A method according to claim 48, wherein a 
total area of upper surfaces of portions, of the 
underlayer, which are covered with said first selective 
growth mask is larger than that of portions, of the 
underlayer, which are exposed from the first windows, 
and a total area of upper surfaces of portions, of the 
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first nitride semiconductor portions, which are covered 
with said second selective growth mask is larger than 
that of portions , of the first nitride semiconductor 
portions, which are exposed from the second windows. 

50. A method according to claim 49, wherein said 
first and selective growth mask are made up of a 
plurality of individual stripes spaced apart from each 
other, defining the first windows therebetween, and 
extending parallel to each other. 

51. A method according to claim 50, wherein a 
ratio of a width of each of the stripes to a width of 
each of the windows is more than 1 and not more than 20 

52. A method according to claim 51, wherein a 
ratio of a width of each of the stripes to a width of 
each of the windows is more than 1 and not more than 10 

53. A method according to claim 51, wherein a 
width of each of the windows is not more than 8 fim and 
not less than 0.1 /zm. 

54. A method according to claim 53, wherein a 
width of each of the windows is not more than 5 fim and 
not less than 0.1 /zm. 

55. A method according to claim 50, wherein each 
of the stripes has a thickness of 0.01 to 5 Jim. 

56. A method according to claim 50, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective stripes extend in a direction perpendicular 
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to a (112 0) plane of sapphire. 

57. A method according to claim 56 , wherein the 
dissimilar substrate has an off-angled major surface, 

58. A method according to claim 57 , wherein the 
dissimilar substrate has a major surface off-angled 
stepwise. 

59. A method according to claim 50, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane, and the 
respective stripes extend in a direction perpendicular 
to the (1120) plane of sapphire. 

60. A method according to claim 59, wherein the 
dissimilar substrate has an off -angled major surface. 

61. A method according to claim 60, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise . 

62. A method according to claim 50, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel. 

63. A method according to claim 48, wherein the 
step (b) and/or the step (d) further comprises doping 
the nitride semiconductor portion with an n-type 
impurity during growth of the first nitride semiconduc- 
tor portion. 

64. A method according to claim 63, wherein the 
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n-type impurity is added such that a doping concentra- 
tion decreases with an increase in distance from the 
dissimilar substrate. 

65. A method according to any one of claims 48 to 
64, wherein the gaseous nitrogen source and the gaseous 
Group 3 element source are supplied at a molar ratio of 
not more than 2,000 in the step (b) and/or the step (d) . 

66. A method according to claim 65, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,800. 

67. A method according to claim 65, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

68. A method according to claim 65, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10. 

69. A method according to claim 65, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
30. 

70. A method according to claim 65, wherein growth 
of the nitride semiconductor portion in the step (b) 
and/or the step (d) is performed by a metal organic 
vapor-phase epitaxial method. 
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71. A method according to claim 70 , wherein growth 
of the nitride semiconductor portion in the step (b) 
and/or the step (d) is performed under a reduced 
pressure of 50 to 400 Torr. 

72. A nitride semiconductor growth method 
comprising the steps of: 

(a) forming a first selective growth mask on a 
support member including a dissimilar substrate made of 
a material different from a nitride semiconductor and 
having a major surface, said first selective growth 
mask having a plurality of first windows partly 
exposing an upper surface of the support member , such 
that a total area of upper surfaces of portions, of the 
support member, which are covered with said first 
selective growth mask is larger than that of portions, 
of the support member, which are exposed from the first 
windows ; and 

(b) growing first nitride semiconductor portions 
from the upper surface portions, of the support member, 
which are exposed from the windows, by using a gaseous 
Group 3 element source and a gaseous nitrogen source, 
until the nitride semiconductor portions grown in the 
adjacent windows combine with each other on an upper 
surface of said selective growth mask. 

73. A method according to claim 72, wherein said 
first selective growth mask is made up of a plurality 
of individual stripes spaced apart from each other, 
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defining the first windows therebetween, and extending 
parallel to each other. 

74. A method according to claim 73, wherein a 
ratio of a width of each of the stripes to a width of 
each of the first windows is not more than 20. 

75. A method according to claim 73, wherein a 
ratio of a width of each of the stripes to a width of 
each of the first windows is not more than 10. 

76. A method according to claim 74, wherein a 
width of each of the first windows is not more than 
8 juni and not less than 0.1 /xm. 

77. A method according to claim 74, wherein a 
width of each of the first windows is not more than 
5 Aim and not less than 0.1 //m. 

78. A method according to claim 73, wherein each 
of the stripes has a thickness of 0.01 to 5 /zra. 

79. A method according to claim 7.3/ wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective stripes extend in a direction perpendicular 
to a (112 0) plane of sapphire. 

80. A method according to claim 79, wherein the 
dissimilar substrate has an off -angled major surface. 

81. A method according to claim 80, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise. 

82. A method according to claim 73, wherein the 



145 



dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane, and the 
respective stripes extend in a direction perpendicular 
to the (1120) plane of sapphire. 

83* A method according to claim 82, wherein the 
dissimilar substrate has an off -angled major surface* 

84, A method according to claim 83 r wherein the 
dissimilar substrate has a major surface off-angled 
stepwise . 

85. A method according to claim 73, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel. 

86- A method according to claim 72, wherein the 
step (b) further comprises doping the first nitride 
semiconductor portion with an n-type impurity during 
growth of the first nitride semiconductor portion. 

87 • A method according to claim 86, wherein the 
n-type impurity is added such that a doping concentra- 
tion decreases with an increase in distance from the 
dissimilar substrate . 

88. A method according to any one of claims 72 to 
87, wherein the gaseous nitrogen source and the gaseous 
Group 3 element source are supplied at a molar ratio of 
not more than 2,000. 

89. A method according to claim 88, wherein the 
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gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,800. 

90. A method according to claim 88, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

91- A method according to claim 88, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10. 

92. A method according to claim 88, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
30. 

93. A method according to claim 88, wherein growth 
of the first nitride semiconductor portion in the step 
(b) is performed by a metal organic vapor-phase 
epitaxial method. 

94. A method according to claim 93, wherein growth 
of the nitride semiconductor portion is performed under 
a reduced pressure of 50 to 400 Torr. 

95. A method according to claim 72, wherein growth 
of the first nitride semiconductor portion in the step 
(b) is performed by a metal organic vapor-phase 
epitaxial method, and the method further comprises the 
step (c) of growing a second nitride semiconductor 
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portion on the first nitride semiconductor portion 
grown in the step (b) by a halide vapor-phase epitaxial 
growth method. 

96. A method according to claim 95, wherein said 
first selective growth mask is made up of a plurality 
of individual stripes spaced apart from each other, 
defining the first windows therebetween, and extending 
parallel to each other. 

97. A method according to claim 96, wherein a 
ratio of a width of each of the stripes to a width of 
each of the first windows is not more than 20. 

98. A method according to claim 96, wherein a 
ratio of a width of each of the stripes to a width of 
each of the first windows is not more than 10. 

99. A method according to claim 96, wherein a 
width of each of the first windows is not more than 
8 Mm and not less than 0.1 /zm. 

100. A method according to claim 96, wherein a 
width of each of the first windows is not more than 
5 fim and not less than 0.1 fim. 

101. A method according to claim 96, wherein each 
of the stripes has a thickness of 0.01 to 5 /zm. 

102. A method according to claim 96, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective stripes extend in a direction perpendicular 
to a (112 0) plane of sapphire. 
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103- A method according to claim 102, wherein the 
dissimilar substrate has an off -angled major surface, 

104* A method according to claim 103 , wherein the 
dissimilar substrate has a major surface off-angled 
stepwise, 

105. A method according to claim 96 , wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane , and the 
respective stripes extend in a direction perpendicular 
to the (1120) plane of sapphire, 

106. A method according to claim 105, wherein the 
dissimilar substrate has an off -angled major surface. 

107. A method according to claim 106, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise. 

108. A method according to claim 96, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel. 

109. A method according to claim 95, wherein the 
step (b) and/or the step (c) further comprises doping 
the nitride semiconductor portion with an n-type 
impurity during growth of the first nitride semiconduc- 
tor portion. 

110. A method according to claim 109, wherein the 
n-type impurity is added such that a doping 
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concentration decreases with an increase in distance 
from the dissimilar substrate. 

111. A method according to any one of claims 95 to 
110 , wherein the gaseous nitrogen source and the 
gaseous Group 3 element source are supplied at a molar 
ratio of not more than 2,000. 

112. A method according to claim 111, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,800. 

113. A method according to claim 111, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

114. A method according to claim 111, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10. 

115. A method according to claim 111, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
30. 

116. A method according to claim 111, wherein 
growth of the nitride semiconductor portion is 
performed under a reduced pressure of 50 to 400 Torr, 

117. A nitride semiconductor growth method 
according to claim 72, further comprising: 
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the step (c) of forming a second selective growth 
mask on the first nitride semiconductor portion grown 
in the step (b), said second selective growth mask 
having a plurality of second windows selectively 
exposing upper surfaces of the first nitride 
semiconductor portions; and 

the step (d) of growing second nitride 
semiconductor portions from the upper surfaces, of the 
first nitride semiconductor portion , which are exposed 
from the second windows, by using a gaseous Group 3 
element source and a gaseous nitrogen source, until the 
second nitride semiconductor portions grown in the 
adjacent windows combine with each other on an upper 
surface of said second selective growth mask* 

118. A method according to claim 117, wherein a 
total area of upper surfaces of portions, of the first 
nitride semiconductor portions, which are covered with 
said second selective growth mask is larger than that 
of portions, of the first nitride semiconductor 
portions, which are exposed from the second windows. 

119. A method according to claim 118, wherein said 
first and selective growth mask are made up of a 
plurality of individual stripes spaced apart from each 
other, defining the first windows therebetween, and 
extending parallel to each other. 

120. A method according to claim 119, wherein a 
ratio of a width of each of the stripes to a width of 
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each of the windows is not more than 20. 

121. A method according to claim 119 , wherein a 
ratio of a width of each of the stripes to a width of 
each of the windows is not more than 10. 

122. A method according to claim 120 , wherein a 
width of each of the windows is not more than 8 /nn and 
not less than 0.1 /xm. 

123. A method according to claim 120 , wherein a 
width of each of the windows is not more than 5 /zm and 
not less than 0.1 /xm. 

124. A method according to claim 119, wherein each 
of the stripes has a thickness of 0.01 to 5 /nn. 

125. A method according to claim 119 , wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective stripes extend in a direction perpendicular 
to a (112 0) plane of sapphire. 

126. A method according to claim 125, wherein the 
dissimilar substrate has an off-angled major surface. 

127. A method according to claim 126, wherein the 
dissimilar substrate has a major surface off-angled 
stepwise. 

128. A method according to claim 119, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane, and the 
respective stripes extend in a direction perpendicular 
to the (1120) plane of sapphire. 



129. A method according to claim 128, wherein the 
dissimilar substrate has an off-angled major surface. 

130* A method according to claim 128, wherein the 
dissimilar substrate has a major surface off -angled 
stepwise. 

131. A method according to claim 119, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel* 

132. A method according to claim 117, wherein the 
step (b) and/or the step (d) further comprises doping 
the nitride semiconductor portion with an n-type 
impurity during growth of the first nitride semiconduc- 
tor portion. 

133. A method according to claim 132, wherein the 
n-type impurity is added such that a doping concentra- 
tion decreases with an increase in distance from the 
dissimilar substrate. 

134. A method according to any one of claims 117 to 
133, wherein the gaseous nitrogen source and the 
gaseous Group 3 element source are supplied at a molar 
ratio of not more than 2,000 in the step (b) and/or the 
step (d) • 

135. A method according to claim 134, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
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1,800. 

136. A method according to claim 134, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

137. A method according to claim 134, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10. 

138. A method according to claim 134, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
30. 

139. A method according to claim 134, wherein 
growth of the nitride semiconductor portion in the step 
(b) and/or the step (d) is performed by a metal organic 
vapor-phase epitaxial method. 

140. A method according to claim 139, wherein 
growth of the nitride semiconductor portion in the step 
(b) and/or the step (d) is performed under a reduced 
pressure of 50 to 400 Torr. 

141. A nitride semiconductor . growth method 
comprising the steps of: 

(a) forming a nitride semiconductor layer on a 
support member including a dissimilar substrate made of 
a material different from a nitride semiconductor and 
having a major surface; 
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(b) forming a plurality of recess portions having 
bottom surfaces substantially parallel to an upper 
surface of the support member in said nitride 
semiconductor layer ; 

(c) selectively forming a first growth control 
mask on a top surface of the nitride semiconductor 
layer to selectively expose the nitride semiconductor 
layer from side surfaces of the recess portions; and 

(d) growing a nitride semiconductor from an 
exposed surface of the nitride semiconductor layer by 
using a gaseous Group 3 element source and a gaseous 
nitrogen source. 

142. A method according to claim 141, wherein the 
recess portions are formed by a plurality of individual 
grooves spaced apart from each other and extending 
parallel . 

143. A method according to claim 142, wherein the 
plurality of individual grooves have a plurality of 
individual walls formed therebetween, and said first 
growth control mask is made up of individual stripes 
formed on top surfaces of the respective individual 
walls 

144. A method according to claim 143, wherein a 
total surface area of said first growth control mask is 
larger than that of bottom surfaces of the grooves. 

145. A method according to claim 144, wherein a 
ratio of a width of each of the individual stripes to a 



width of each of the grooves is more than 1 and not 
more than 20. 

146. A method according to claim 145, wherein a 
ratio of a width of each of the individual stripes to a 
width of each of the grooves is more than 1 and not 
more than 10. 

147. A method according to claim 146, wherein each 
of the grooves has a depth of 500 angstroms to 5 p. 

148. A method according to claim 143, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective individual stripes extend in a direction 
perpendicular to a (112 0) plane of sapphire. 

149. A method according to claim 143, wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane, and the 
respective individual stripes extend in a direction 
perpendicular to the (1120) plane of sapphire. 

150. A method according to claim 143, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel. 

151. A method according to claim 141, wherein the 
step (d) further comprises doping the nitride 
semiconductor portion with an n-type impurity during 
growth of the first nitride semiconductor portion. 
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152. A method according to claim 151, wherein the 
n-type impurity is added such that a doping concentra- 
tion decreases with an increase in distance from the 
dissimilar substrate. 

153* A method according to any one of claims 141 to 
152, wherein the gaseous nitrogen source and the 
gaseous Group 3 element source are supplied at a molar 
ratio of not more than 2,000. 

154. A method according to claim 153, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,800. 

155. A method according to claim 153, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

156. A method according to claim 153, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10 . ^ „ 

157. A method according to claim 156, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
30. 

158. A method according to claim 153, wherein 
growth of the nitride semiconductor portion in the step 
(d) is performed by a metal organic vapor-phase 
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epitaxial method. 

159. A method according to claim 158, wherein 
growth of the nitride semiconductor portion is 
performed under a reduced pressure of 50 to 400 Torr. 

160. A method according to claim 141, wherein the 
step (c) further comprises forming a second growth 
control mask on the bottom surfaces of the recess 
portions to selectively expose the nitride semiconduc- 
tor layer from side surfaces of the recess portions. 

161. A method according to claim 160, wherein the 
recess portions are formed by a plurality of individual 
grooves spaced apart from each other and extending 
parallel. 

162. A method according to claim 161, wherein the 
plurality of individual grooves have a plurality of 
individual walls formed therebetween, and said first 
growth control mask is made up of individual stripes 
formed on top surfaces of the respective individual 
walls . 

16 3. A method according to claim 162, wherein a 
portion of the nitride semiconductor layer that is 
exposed from a side surface of the recess portion has a 
thickness of not less than 100 angstroms. 

164. A method according to claim 162, wherein a 
portion of the nitride semiconductor layer that is 
exposed from a side surface of the recess portion has a 
thickness of 1 to 10 p. 
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165. A method according to claim 162 , wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (0001) plane, and the 
respective individual stripes extend in a direction 
perpendicular to a (112 0) plane of sapphire. 

166. A method according to claim 162 , wherein the 
dissimilar substrate is a sapphire substrate having a 
major surface forming a (112 0) plane, and the 
respective individual stripes extend in a direction 
perpendicular to the (1120) plane of sapphire. 

167. A method according to claim 162, wherein the 
dissimilar substrate is a spinnel substrate having a 
major surface forming a (111) plane, and the respective 
stripes extend in a direction perpendicular to the 
(110) plane of spinnel. 

168. A method according to claim 160, wherein the 
step (d) further comprises doping the nitride 
semiconductor portion with an n-type impurity during 
growth of the first nitride semiconductor portion. 

169. A method according to claim 168, wherein the 
n-type impurity is added such that a doping concentra- 
tion decreases with an increase in distance from the 
dissimilar substrate . 

170. A method according to any one of claims 160 to 
169, wherein the gaseous nitrogen source and the 
gaseous Group 3 element source are supplied at a molar 
ratio of not more than 2,000. 
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171. A method according to claim 170, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,800. 

172. A method according to claim 170, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not more than 
1,500. 

173. A method according to claim 170, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
10. 

174. A method according to claim 170, wherein the 
gaseous nitrogen source and the gaseous Group 3 element 
source are supplied at a molar ratio of not less than 
30. 

175. A method according to claim 170, wherein 
growth of the nitride semiconductor portion in the step 
(d) is performed by a metal organic vapor-phase 
epitaxial method. 

176. A method according to claim 173, wherein 
growth of the nitride semiconductor portion is 
performed under a reduced pressure of 50 to 400 Torr. 

177. A nitride semiconductor substrate comprising a 
nitride semiconductor crystal and having first and 
second major surfaces, wherein a region near the first 
major surface has a relatively small number of crystal 
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defects, and a region near the second major surface has 
a relatively large number of crystal defects . 

178. A substrate according to claim 177, wherein 
first regions, each having a relatively small number of 
crystal defects, and second regions, each having a 
relatively large number of crystal defects, are 
unevenly distributed in the first major surface. 

179. A substrate according to claim 177, wherein 
said substrate has a thickness of not less than 70 jtzm. 

180. A nitride semiconductor substrate comprising a 
nitride semiconductor crystal and having first and 
second major surfaces, characterized by the number of 
crystal defects in a surface region in the first major 
surface being not more than 1 x 10 5 /cm 2 . 

181. A nitride semiconductor substrate according to 
claim 180, wherein said substrate is doped with an 
n-type impurity. 

182 . A nitride semiconductor substrate according to 
claim 181, wherein the n-type impurity has a 
concentration gradient in said substrate. 

183. A substrate according to claim 180, wherein 
said substrate is grown by a halide vapor-phase 
epitaxial growth method. 

184. A nitride semiconductor device comprising a 
nitride semiconductor device structure supported on 
said nitride semiconductor substrate defined in any one 
of claims 177 to 183. 



185. A device according to claim 184 , wherein said 
nitride semiconductor substrate is supported on a 
dissimilar substrate made of a material different from 
a nitride semiconductor, 

186. A nitride semiconductor growth method 
characterized by comprising the steps of forming a 
nitride semiconductor on a support member including a 
dissimilar substrate, using said nitride semiconductor 
as a seed crystal to grow a new nitride semiconductor 
in substantially only a lateral direction while 
suppressing growth of the nitride semiconductor in a 
vertical direction, and then growing the nitride 
semiconductor in both the vertical and lateral 
directions, thereby obtaining an integral nitride 
semiconductor crystal on a substantially entire upper 
surface of the support member. 



